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UTIWVEADLD Al Y —E ZOENEZ TLDH e, LAT U IR ALY —E RO NRT p—~ A2 EATHEEREH
R FET, LAT UV ERNL—T Y BB TE 2V GPU & IFEVY, xDNNV3 DNN =2 P UKL A4 Ty S AL —

ZFo hOWMFEEBRL 4, & 512, xDNNv3 I — /UL v 7 L7 Batch=1 £ v F—7 = A 2 &M 5720, AS15F—%
DHBN Y FUFEIT > TRRKDANLV—T v hZERTEEODOX2a—AL 7 V7N 2T NRET, Y7 hu=T A
2 —T = A AT DEEOEHEMENT Y £,

P10 BLTH 111, Alveo 77 ®8T L —% H—F &— B2 GPUBLWFPGA 7T v F 7+ —ATHIEL 7. CNN, L A
TV, AN—Ty hORUFv—TERLET, K101E, AR Y #BiloRT 1S 720 OEiRETHIE L 72 GoogLeNet V1
Batch=1 D AL —7"v b ZRL TWET, AL—7 v b LRICEEHINTWDEIEIL, WEHEIn-ZL A7 (R Y RBE
D) T,
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o 4/ (F A ! |0
Xeon Broadwell  Xeon Skylake Aria-10 Nvidia P4 Nvidia V100 Nvidia T4 Alveo U200 Alveo U200 Alveo U250 Alveo U250
f1.2xlarge AWS ~ c5.18xlarge AWS (FP16) (INT8) (FP16/FP32) (INT8) XDNNv3 XDNNv3 XDNNv3 XDNNv3
Projected Latency Mode Throughput Mode ~Latency Mode  Throughput Mode
(INT8) (INT8) (INT8) (INT8)
Notes:

1. Xeon E5-2696 v4 f1.2xlarge AWS instance, Ubuntu 16.04LTS, amd64 xenial image built on 2018-08-14, Intel Caffe (https:/github.com/intel/caffe),

Git Version: a3d5b02, run_benchmark.py w/ Batch=1 modification.

2. Xeon Platinum 8124 Skylake, c5.18xlarge AWS instance, Ubuntu 16.04LTS, amd64 xenial image built on 2018-08-14, Intel Caffe,

Git Version: a3d5b02, run_benchmark.py w/ Batch=1 modification.

3. Arria-10 numbers taken Intel White Paper, "Accelerating Deep Learning with the OpenCL™ Platform and Intel Stratix 10 FPGAs."
https://builders.intel.com/docs/aibuilders/accelerating-deep-learning-with-the-opencl-platform-and-intel-stratix-10-fpgas.pdf.

Arria latency figures have not been published.

4. Nvidia P4 and V100 numbers taken from Nvidia Technical Overview, "Deep Learning Platform, Giant Leaps in Performance and Efficiency for Al Services,
from the Data Center to the Network's Edge." https://images.nvidia.com/content/pdf/inference-technical-overview.pdf. Data retrieved on September 3, 2018.
5. Nvidia T4 projection based on current available published benchmark. GoogLeNet Batch=1 performance range between 1700-2000 images/sec based on
early power efficiency benchmarks.

6. Alveo U200 numbers measured Intel Xeon CPU E5-2650v4 2.2GHz, 2400MHz DDR4, Ubuntu 16.04.2 LTS Instance running on OpenStack Pike, Centos 7.4,
Pre-release Version of MLSuite, streaming_classify.py, synthetic data, MLSuite DSA Thin Shell, FC and SoftMax layers running on Xeon Host and operations
not included in compute totals (0.06% of overall compute).

7. Alveo U250 numbers measured Intel Xeon Silver 4110 CPU @ 2.10GHz, CentOS Linux release 7.4.1708, Pre-release version of MLSuite,
streaming_classify.py, synthetic data, DSA: ML Thin Shell, FC and SoftMax layers running on Xeon Host and Operations not included in compute totals

(0.06% of overall compute).
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Arria-10M Nvidia V100®@ Nvidia® Alveo U200® Alveo U250®
(FP16) (FP16/FP32) P4 XxDNNv3 XxDNNv3
(INT8) Throughput Mode Throughput Mode
(INT8) (INT8)
Notes:

1. Arria-10 numbers taken Intel White Paper, "Accelerating Deep Learning with the OpenCL™ Platform and Intel® Stratix® 10 FPGAs,"
https://builders.intel.com/docs/aibuilders/accelerating-deep-learning-with-the-opencl-platform-and-intel-stratix-10-fpgas.pdf.

2. Nvidia P4 and Nvidia V100 numbers taken from Nvidia Technical Overview, "Deep Learning Platform, Giant Leaps in Performance and Efficiency for Al Services,
from the Data Center to the Network's Edge." https://images.nvidia.com/content/pdf/inference-technical-overview.pdf. Data retrieved on September 3, 2018.

3. Board power figures reported by board managment firmware during benchmark execution.
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https://github.com/Xilinx/ml-suite & 72 i< https://japan.xilinx.com/applications/megatrends/machine-learning.html
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